212
the prevention and early detection of cervical cancer (12) .
Based on the WHO guidelines updated in 2013 and American Society for Colposcopy and Cervical Pathology (ASCCP) guideline updated in 2014, management policies may vary in developing countries if all women have not access to perform all modalities. It is worth to notice that guidelines should never be a substitute for clinical judgment (13) .
Accordingly and noting the importance of the issue, the present study sought to examine the performance of Pap smear and colposcopy independently in diagnosing cervical non-benign lesions, compared to definite results from biopsy.
Materials and Methods
This study was carried out on married women aged between 16-70 years who had referred to Tabriz Alzahra teaching hospital from December 2014 to January 2016, with abnormal gynecologic complaints other than uterine and ovarian problems. A total of 315 participants were evaluated for cervical pathology. Informed written consents were obtained from the participants. Exclusion criteria were: patients with previous abnormal Pap smear results (n = 44), those with a history of cervical colposcopy/ biopsy (n = 12), pregnant subjects (n = 6), and those with a positive history of cervical malignancy and receiving related therapies (n = 2).
For this purpose, liquid-based Pap smear technique using a broom device was used for obtaining the samples. The results were interpreted according to the Bethesda protocol.
The need for performing a colposcopy was decided by the attending specialist according to abnormal cervical and Pap test findings. Colposcopy was carried out after using 5% acetic acid on the cervical region by a skilled gynecologist, and all the specifications of the transformation zone were documented. If the full squamous-columnar junction could have been seen, the colposcopy was deemed satisfactory (14) .
Biopsies were performed under direct visualization, and histopathologic examinations were done by a skilled pathologist, and reported as malignant and nonmalignant. The result of histopathologic examination was regarded as the golden standard, and Pap smear and colposcopy findings were compared accordingly.
Statistical analyses were performed using SPSS software version 18.0. Kolmogorov-Smirnov test was used to show the normal distribution of data. Sensitivity, specificity, likelihood ratio, and accuracy of Pap smear and colposcopy were determined and reported independently. P value less than 0.05 was considered as the significance level.
Results
A total of 315 patients were examined. The characteristics of the study population are summarized in Table 1 and the results of Pap smear are shown in Table 2 .
False positive results in Pap smear were: ASCUS in 40 cases, LSIL in 31 cases, AGUS in 12 cases, and HSIL in 3 cases. The results of colposcopy are shown in Table 3 .
Pathologic examinations showed nonmalignant and malignant results in 284 (90.2%) and 31(9.8%) patients, respectively.
Variables indicating diagnostic performance of Pap smear and colposcopy versus pathology results in detecting malignant lesions are set out in Table 4 .
Discussion
In this study, the diagnostic values of Pap smear and colposcopy in detecting non-benign cervical lesions were determined employing definite results from histopathologic examinations. Accordingly, variables in association with the diagnostic accuracy of colposcopy indicated its high performance in detecting non-benign cervical lesions; whereas the accuracy of Table 4 ).
The importance of such studies relies on a longstanding existence of cervical premalignant lesions prior to (14, 15) . In a study by Lonky et al (16) in California, only 17% of cases with high grade dysplasia and 38% of patients with invasive malignancy were recognized using Pap smear and the abnormality was found trivial in 77% of Pap smear results. This study emphasized a poor correlation between Pap smear and cytology findings when a low grade lesion was reported in Pap smear. Accordingly, they proposed that treatments should not be planned on the basis of Pap smear findings only and in suspicious cases, colposcopy is required.
In a study by Cuzick et al (17) , the sensitivity and specificity of Pap smear in detecting cervical intraepithelial neoplasia or higher grade lesions were 49%-57% and 96%-97%, respectively.
In a study by Farzaneh et al (18) , the sensitivity, specificity, positive predictive value, and negative predictive value of Pap smear in detecting non-benign cervical lesions were 34%, 85%, 76%, and 35%, respectively. In this study, the investigators emphasized that the sensitivity and specificity of Pap smear in Iran is clearly lower than that in more developed countries, and this discrepancy was related to the exerted inadequate qualitative controls on the process of Pap smear testing including sampling, preparation, and final reporting in this country.
In contrast, in a study by Moy et al (19) in China, the sensitivity and specificity of Pap smear in detecting nonbenign cervical lesions were 85% and 91%, respectively, which were considerably higher than that in relevant reports.
Maybe a higher sensitivity of Pap smear in the present work compared to similar reports is the scarcity of menopause cases, because it has been shown that menopause induces atrophic changes in the cervix, reducing the sensitivity of Pap smear testing.
Studies have shown that in many patients with apparently normal Pap smear findings, histopathologic findings indicate normal to intraepithelial lesions (21, 22) .
The inability of patients in repeating Pap smear every 4-6 months is another disadvantage for this test (18) .
The sensitivity, specificity, positive predictive value, and negative predictive value of colposcopy in detecting non-benign cervical lesions was reported 45%-97%, 19%-90%, 50%-90%, and 70%-92%, respectively, in the study of Massad et al (14) .
As it is apparent, our results barring the positive predictive value were in the top limits of the reported ranges (Table 4) .
In a study by Karimi Zarchi et al (22) , the diagnostic accuracy of colposcopy in early diagnosis of cervical cancer in females with ASCUS was determined. In this study on 213 patients, the sensitivity and specificity of Pap smear were 15% and 93%, respectively; and the sensitivity and specificity of colposcopy was reported 80% for both. Finally, in accordance with our results, it was suggested that noting a lower accuracy of Pap smear in this regard, colposcopy and biopsy are better to be employed instead.
Similarly, Ghaem Maghami et al (23) in a similar study suggested that in females with ASCUS in Pap smear, colposcopy and biopsy should be used without wasting time, because Pap smear is not sufficiently accurate and colposcopy is a better surrogate.
It has been suggested that bowing to a high prevalence of papilloma virus infection among young females with cervical cancer and the long-lasting premalignant condition related to this infection, all females older than 20 years be screened for human papilloma virus infection in a primary screening for cervical cancer by cytology (19) .
Similar to our study, previous reports also agreed upon the high accuracy of colposcopy in detecting non-benign cervical lesions (4, (22) (23) (24) .
In addition, it has been shown that the results of colposcopy in examining cervical lesions are highly concordant with biopsy findings (25) (26) (27) (28) (29) (30) (31) .
Various factors may affect the accuracy of colposcopy in diagnosing premalignant and malignant cervical lesions, including the quality of performing colposcopy and result interpretation, operator skill, and classifications of results.
The low positive predictive value of colposcopy in the present work is in line with that of the previous study (32) .
This finding means that a considerable proportion of cases with malignant colposcopy are actually benign and this problem may be explained by using different classification boundaries. This was also true in the present study in a way that the majority of false positive results in colposcopy were actually LSIL (33) .
Limitations and Strengths
This study is an important study because it concomitantly examined the diagnostic performance of Pap smear and colposcopy considering biopsy as the method of choice in a rather large number of patients. However, this work bears some limitations that should be acknowledged here. Although cost-effectiveness was out of the primary objectives of the present work, colposcopy was more costeffective (34) . To reach a definite conclusion in this regard, however, further studies are needed.
Another limitation of this work was confining patients to symptomatic cases. Although there are ethical issues in relation with performing similar studies of asymptomatic cases, a kind of selective bias may compromise the results of study, making difficulty in generalizing findings to all females.
Reports in our study were made by a single observer. Although reaching more accurate results compared to other studies is an indicator of high expertise of the observer in this study, to examine interpreter agreements and repeatability, studies with more than an observer are required.
Finally, a single-center nature of the present work is also another limitation. Further multi-center studies are recommended to be carried out in this regard.
Conclusions
In conclusion, the present study showed that the diagnostic accuracy of colposcopy in diagnosing non-benign cervical lesions is considerable. At the same time, Pap smear was found with intermediate accuracy and possibly it is an unreliable option in this regard. Therefore, colposcopy is recommended in all suspected cases. In order to reduce spectrum bias and overestimation of the accuracy of the test, studies on a wider range of patients are recommended.
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